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An unlikely a/ly forclean water

Ozone will
shelp destroy
parasites

By Don Benm

of the Journal Sentinel stafl’

Ozone will become the first
-line of defense in protecting
Milwaukee’s drinking water
* against contamination by dis-
ease-causing organisms, begin-
ning next spring.

The same gas that irritates
eyes and restricts breathing
when it accumulates in urban
air will be turned against bacte-
ria, viruses and other health
menaces lurking unseen in wa-
ter pumped from Lake Michi-
gan.

This form of oxygen, contain-
ing three atoms per molecule —
not two — kills or disables even
the hardiest of parasites, such as
Cryptosporidium, the protozoan
that contaminated the city’s wa-
ter supply in 1993. An estimated
403,000 people were sickened
and more than 100 died — mak-
ing it the nation’s largest water-
borne disease outbreak in this
century.

By April or May, ozone will be
released into water being treat-
ed at the Howard Ave. purifica-
tion plant on Milwaukee’s south
side, said city engineer Mariano
Schifalacqua. The new ozone
system at the Linnwood plant,
on the Lake Michigan shoreline
north of Bradford Beach, will be
operating by June.

Ozone is both an air pollutant
and an effective microbe fighter
because it is unstable — one ox-
ygen atom in the molecule is al-
ways looking for something else
to latch onto. When the gas is
inhaled, it can start a chemical
reaction that inflames the tissue
in throats and lungs.

When the gas disperses
through water, a similar hunt
begins, says Gorden Finch, a
professor of civil engineering at
the University of Alberta in Ed-
monton and a longtime investi-
gator of microbes in water sup-
plies. “Ozone wants to react
with some other molecule and
give up an electron,” one of its
oxygen atoms, Finch said.

It is more than a match for
any species of Cryptosporidia.

Cryptosporidium, a micro-
scopic single-cell parasite, lies
dormant in the environment in a
round shell, known as an oocyst.
Four immature organisms,
known as sporozoites, are
tucked safely within its thick
membrane. This casing can
withstand extreme changes in
temperature and the battering
of sand and stone as it is swept
downstream in rivers,
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Ozone/City to add new weapon
to help safeguard drinkimg water

From page 1

harm Cryptosporidium at the
concentrations used in treat-
ment plants.

But ozone fights its batﬂe in a
different way. Each molecule of
the gas that contacts the mem-
brane of a Cryptosporidium oo-
cyst attacks the shell, Finch said.
It is unrelenting,.

One by one, oxygen atoms
jump off ozone molecules and
attach themselves to carbon at-
omis in the membrane. This re-
peated reaction changes the
composition of the membrane,
as carbon is yanked away or
pulled against the oxygen atom,
making the shell more permea-
ble, according to Finch. The next
ozone -molecule that comes
along has an opening and the
attack is renewed.

The four sporozoites, which
would have been the next
generation of the parasite to in-
fect a2 human if the oocyst had
been ingested, eventually are
disabled or die.

“When it meets Dbacteria,
which is a membrane, or pouch,
that holds genetic material, the
ozone steadily eats away at the
membrane and the contents
leak out,” he said. “It also can
diffuse through the wall of the
membrane as openings are cre-
ated and react with the genetic
material inside.

“In either reaction, the ozone
stops the microbe from repro-
ducing.”

Viruses, which have a more
durable protein coating than
bacteria, also are not resistant to
it, Ozone ruptures this protec-
tive shell as any other.

But this new defense does not
come cheaply. Last December, a
partnership of ].5. Alberici Con-
struction Co. of Milwaukee and
Black & Veatch, a national engi-
neering consulting firm in Kan-
sas City, was awarded a $36.5
million contract to install ozone
disinfection systems at the two
Milwaukee plants.

The average annual cost of
operating the new system will
be about $414,000 at Linnwood
and $192, G(]O at Howard, officials
said.

The Milwaukee Water Works
serves more than 820,000 people
in Milwaukee and 10 suburbs.
The other communities are
Brown Deer, Greendale, Shore-
wood, Wauwatosa, West Allis,
West Milwaukee, Greenfield, St.
Francis, Hales Corners and a
portion of Franklin.

The ozone contract marks the
third major plant improvement
authorized by Mayor John Nor-
quist and the Common Council
since the outbreak.

First, all old sand and gravel
filters at both plants were re-
placed with crushed anthracite,
a type of coal, and new filter
drains were installed, at a cost of
$14.1 million. _

In addition, the city paid $9.8
million to extend by almost one
mile the pipe providing Lake
Michigan water to the Howard
Ave. plant. The work was done
to move the intake location far-
ther from contaminants flushed
down the Milwaukee River and
into the harbor.

“All three pieces give Milwau-
kee a state-of-the-art treatment
system capable of deactivating
all microorganisms,” said Carrie
Lewis, superintendent of the
Milwaukee Water Works.

The city’s health department
has been testing for Cryptospo-
ridium in water coming out of
both plants since the 1993 out-
break. Water samples are col-
lected every other week and the
parasite has been detected in
only seven tests, Lewis said.

But the current collection and
testing methods are not 100% ef-
fective. Not finding the parasite
in a water sample does not
guarantee none were there, offi-
cials have said. The new disin-
fection system will eliminate the
uncertainty.

“With ozone in place, we will
have much more confidence
that our water is free of cryptos-
poridia,” Lewis said.

Ozone was discovered in 1840
by German scientist Christian
Schonbein. Its -acrid scent
spurred the scientist to name
the gas for the Greek word
ozein, which means “to smell.”
This is the smell people notice
after a summer thunderstorm,
when lightning rips through air
to create ozone.

Today, 201 U.S. water plants

depend on ozone for disinfec-

tion or as an oxidant, in which
ozone gives up an atom to break
apart an unwanted chemical
compound such as foul-smelling
and bad-tasting hydrogen sul-
fide. The reaction forms other
compounds that are neither
harmful nor smelly.

In Milwaukee, treatment
plant operators will use liquid
oxygen to produce ozone,

The liquid is heated and be-
comes a gas that is passed
through a 4,000-volt electrical

charge. The current breaks apart
the oxygen molecule and the at-
oms reform as ozone, said Bob
Hulsey, deputy director of water
treatment technology for Black |
& Veatch. :

It will take up to 5 kilowatt
hours of electricity to produce a
pound of ozone, Hulsey said.
Depending on water quality and
temperature, generators will
produce a range of 1,240 to 6,200
pounds of ozone each day at
Linnwood; 480 to 2,400 pounds
each day at the smaller Howard
Ave, plant. :

The ozone will be pumped
into newly built basins contain-
ing 12 compartments, or cells.
As water flows into the first cell,
ozone will be released from an
array of ceramic-coated round
metal heads, called diffusers.

The system is designed to mix
up to 2.5 parts per million of |2
ozone in each liter of water
passing through the basins,
Hulsey said. Additional ozone
can be released in the fifth cell
of each basin if it is needed to
maintain that dose for a min-
imum of 20 minutes.

Even so, this maximum dose |
likely will be needed only in
spring or after severe storms,
when lake water is carrying a
heavy load of soil and other or-
ganic matter — and potentially
harmful microbes.

To ensure that the disinfec-
tant js thoroughly stirred into
the water, a series of concrete
walls divide each basin. The wa-
ter must flow up and over one
wall, and then plunge down and
under the next.

Any ozone escaping from the
water will be collected in each
basin and destroyed, Hulsey
said. This will ensure that it is
not released to the air and add
to Milwaukee’s pollution prob-
lems.

Also, water leaving the mixing
basins and pumped into the
plant for additional treatment
will not contain any ozone.
Chlorine will be added after fil-
tering to prevent growth of bac-
teria in treated water as it flows
through water mains and into
homes and businesses.

Ozone was not always so en-
thusiastically embraced here,

In 1911 a team of consultants
for the city discarded ozone and
selected chlorine as the disinfec-
tant’ of choice for a proposed
water treatment plant. By the
turn of the century, several Eu-
ropean communities had begun
using ozone but the technology
was not effective, the consul-
tants said.




